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I. Basis of the report 



Description, Pages 

1-5,7-11.13-23 ■ as originally filed 

^'"'^ '■eceived on 24.06.2004 with letter of 23.06.2004 

Claims, Numbers 

^ ^ received on 25.02.2006 with letter of 23.02.2005 

Drawings, Sheets 

1/26-26/26 as originally filed 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)) 

□ the language of publication of the international application (under Rule 48.3(b)) 

° Buil^Slf!X%lT'^^^ °' ("nder 

^■E;s^rsrss;^ss---^^^^ 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form, 
la furnished subsequently to this Authority in written form. 

H furnished subsequently to this Authority in computer readable form 

^ SinfhSeltmT^^^ '^^^P"^^^ ^^^^^ble form is identical to the written sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, '; pages: 

iS the claims, Nqs.: 13.21 

□ the drawings, sheets: 
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<^"^f'^<>n'«'<shee, containing such amendments must b^ret^n^loun^^ 
6. Additional observations, if necessary: 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees, the applicant has: 
S restricted the claims, 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

3. This Authority c^t^Uers that Ih, requiremsht of unHj, of lm«ntlon In aooonJanoo Rulos 13.1, 13.2 and 13.3 

M complied with. 

□ not complied with tor the following reasons: 

JSatffi eslaSJg^K^^^^^ ^P^'-^'^" -^Ject of international preliminary 

IS! all parts. 

□ the parts relating tp claims Nos. . 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-12 




No: 


Claims 




Inventive step (IS) ' ' 


Yes; 


Claims 


1-12 




No: 


Claims 




Industrial applicability (iA) 


Yes: 


Claims 


1-12 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 

1 Reference made to the followihg documents: 

D1 : WO 99/03985 A (US AGRICULTURE) 28 January 1 999 
D2: KRISHNAMURTHY K ET AL: "Expression of wheat puroindoline genes in 
transgenic rice enhances grain softness" NATURE BIOTECHNOLOGY 
NATURE PUBLISHING, US, vol. 19, no. 2, February 2001 , pages 162-166 
XP002229773 

D3: WO 00/08161 A (TAKAIWA FUMIO ; UTSUMI SHIGERU (JP)- BIO ORIENTED 
TECHNOLOGY RESEAR (J) 17 February 2000 

D4: WATANABE M ET AL: "CONTROLLED ENZYIVIATIC TREATIVIENT OF 
WHEAT PROTEINS FOR PRODUCTION OF HYPOALLERGENIC FLOUR- 
BIOSCIENCE BIOTECHNOLOGY BIOCHEMISTRY, vol. 58. no. 2, 1 February 
1994, pages 388-390, XP000435777 

D5: EP-A-1 1 90 624 (ENZYIVIES GMBH AB) 27 March 2002 

D6: TSENG C -S ET AL: "Physicochemical properties of wheat flour dough modified 
by microbial transglutaminase" JOURNAL OF FOOD SCIENCE, vol. 67, no. 2, 
March 2002, pages 750-755, XP00803771 3 

2 The subject matter of present claims 1 to 12 meets the requirements of Article 33(2) 
PCT. 



Document 01 , which is considered to represent the most relevant prior art, discloses 

the modification of flour by the introduction into a plant of an additional gene 

encoding a storage protein. This approach is exemplified by the transformation of 

wheat, oat and barley with constructs encoding storage proteins of wheat. 

D2 and D3 are documents, which describe the modification of the characteristics of 

nee grains, e. g. by the introduction of puroindoline and soybean glycinin genes 

respectively. 
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The subject matter of claim 1 differs from the subject matter disclosed in document 
D1 m tliat iUelates to flour obtained from plants transformed with constructs 
encoding wheat storage proteins (glutenins) and the enzyme transglutaminase 
The problem to be solved by the present application is considered to reside in the 
provision of further modified cereal or Leguminosa plants, which supply flour with the 
ability to rise. 

The solution proposed by the present application consists of the transformation of 
cereals, with the exception of wheat, and Leguminosa, respectively, with constructs 
encoding wheat storage proteins and a transglutaminase. The resulting flour has the 
ability to nse and is expected to show a low allergenicity. 

Plants modified by the introduction of wheat storage proteins have been described 
Document D1 not only describes this approach for the alteration of oat and barley 
respectively, but also suggests the transformation of different plants, inter alia of rice 
and maize (D1, pages 18, 20). 

Transglutaminase, on the other hand, has been used to modify the properties of flour 
in the state of the art (cf. D4. D5, D6). Transglutaminase has also been shown to 
reduce the allergenicity of wheat proteins (cf. D4, tables I to III) 
However, none of the cited documents suggests the introduction of genes coding for 
wheat storage proteins and transglutaminase into seed plants in order to modify the 
properties of flour obtained therefrom. 

For these reasons, the subject matter of claims 1 to 12 of the present application 
meets the requirements of Article 33(3) PCT. 
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CLAIMS ^ 

1. A non allergenic, rising food flour, derived frorn^ 
the seed of a plant expressing in said seed a gene coding 
for the transglutaminase enzynie and one or more gene 

5 coding for wheat storage proteins, wherein said wheat 
storage proteins comprises a preserved C-terminal motif 
LKVAKAQQLAAQLPAMCR and are selected from the group 
consisting of lBx7, lBy9, lDx5, iDylO, lAx2/ lBxl7, lAxl, 
lDyl2,' iDylO and HMW2 and are optionally modified with 
10 techniques of site directed mutagenesis in order to 
eliminate allergenic aminoacid sequences for food 
allergies to gluten, and wherein said plant is a cereal 
or a leguminosa provided that said plant is not wheat. 

2. The food flour of claim 1 wherein the sequences 
15 to be modified are selected from the group consisting of 

PFPQPQLPY, PQPQLPypQ, PYPQPOLPY, LQLQPFPQPQLPY, 

QQGYYPTSPQQSG, QQGYYPTS, PFSQQQQQ, QSEQSQQPFQPQ and 
QXPQQPQQF. 

3. The food flour of claim 2 wherein the site 
20 directed mutagenesis is directed to aminoacid in position 

6 for PFPQPQLPY, aminoacid in position 4 for PQPQLPYPQ, 
aminoacid in position 6 for PYPQPCLPY, aminoacid in 
position 10 for LQLQPFPQPQLPY, aminoacids in position 5 
and 8 for QQGYYPTSPQQSG, aminoacids in position 5 and 8 
25 for QQGYYPTS, aminoacids in positions 4,5 and 7 for 
PFSQQQQQ, aminoacids in positions 4 and 6 for 
QSEQSQQPFQPQ, aminoacid in position 4 for QXPQQPQQF. 

4. The food flour of anyone of claims 1 to 3 wherein 
the cereal plant is rice, soybean or corn. 

30 5. A transgenic plant expressing in seed a gene 

coding for the transglutaminase enzyme and one or more 
gene coding for wheat storage proteins, wherein said 
wheat storage proteins comprises a preserved C-terminal 
motif LKVAKAQQLAAQLPAMCR and are selected from the group 

35 consisting of lBx7, lBy9. lDx5, IdylO, lAx2, lBxl7, lAxl, 
lDyl2, ■ iDylO and HMW2 and are optionally modified with 
techniques of site directed mutagenesis in order to 
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eliminate allergenic aminoacid sequences for food 
allergies to gluten, and wherein said plant is a cereal 
or a leguminosa provided that said plant is not wheat. 

6. The plant of Claim 5 wherein the sequences to be 
5 modified are selected from the group consisting of 

PFPQPQLPY, PQPQLPyPQ, PYPQPQLPY, LQLQPFPQPQLPY, 

QQGYYPTSPQQSG, QQGYYPTS, PFSQQQQQ, QSEQSQQPFQPQ and 
QXPQQPQQF. 

7. The plant of Claim 6 wherein the site directed 
10 mutagenesis is directed to aminoacid in position 6 for 

PFPQPQLPY, aminoacid in position 4 for PQPQLPYPQ, 
aminoacid in position 6 for PYPQPQLPY, aminoacid in 
position 10 for LQLQPFPQPQLPY, arainoacids in position 5 
and 8 for QQGYYPTSPQQSG, aminoacids in position 5 and 8 
15 for QQGYYPTS, aminoacids in positions 4,5 and 7 for 
PFSQQQQQ, aminoacids in positions 4 and 6 for 
QSEQSQQPFQPQ, aminoacid in position 4 for QXPQQPQQF. 

8. The plant of anyone of claims 5 to 7, wherein 
said plant is rice, soybean or corn. 

9. A seed produced by the plant of anyone of claims 
5 to 8 wherein said seed expresses the transglutaminase 
enzyme and one or more gene coding for wheat storage 
proteins, wherein said wheat storage proteins comprises a 
preserved C-terminal motif of LKVAKAQQLAAQLPAMCR and are 

25 selected from the group consisting of iBxT, lBy9, lDx5, 
IdylO, aAx2, 1BX17, lAxl, lDyl2, IDylO and HMW2 and are 
optionally modified with techniques of site directed 
mutagenesis in order to eliminate allergenic aminoacid 
sequences for food allergies to gluten, and wherein said 

30 plant is a cereal or a leguminosa provided that said 
plant is not wheat. 

10". A process foir the production of flours form the 
seeds of Claim 9, comprising the step of milling said 
seeds, 

11. A process for producing a baked product 
comprising the steps of admixing the flour as defined in 
anyone of claims 1 to 4 with a suitable amount of yeast. 
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allowing said flour to raise and baking the obtained 
dough,. 

12. A baked product obtainable by the process of 
claim 11, 
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